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^twS^tx -eL-c-e-nsaaa-r s&ga***.! 

ffl^T s - 1 (r j: »j jgffi-r s r t a<T- * &. 
A BJSSfEft 

t\Z<i;-orBf&1rZZ tiffti, ISC'li- 20 

to, tLt> HUWffJRf'CWiE-rSrfS'ffl 25 
fesif Hf* £ L to £ <!:<.> ? 54ES&S»w «fc -o 

t*i < *-sm&m®w : £&itii£itoztzto<Di& 
$&m»&iii"Br>ii3itZ¥2m^tcwx&% 35 

JSj£*|OTt£fl§i;:J: 0, A D y>fta^S, ^ 40 
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sfb shfc ia«a*«»a:-r 5^«t-*5i§ 

LT^*<.»n»i*fl*£^oywb*tt-?«s 
aire**), *L-c^oy>fb«*u«»=ia»a* 

*#IWUMKtb-<Tttifi± 

s*> 6 n-o* stows rtSBatfaiH 

*<75SEi<^ < * 5 i SECA*® - £. fib 
■T % » ffi*a<7)«fi» $ HBCft L T«l« L r * 
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- *) ^sesca*i(--3or*:Lr*-5. wis 

>Hw (. * Tfflfi A*S* £ iEic Sfb-f S OTIS 

wOB3t«Effl^iiC^TtiB3t<0B8ai: 10 

teOTAJ: 9f&t^-^^atKB J: 9Bf(.* f*->u 

fcfl>T-*5-3. L^L^^b, -o^t*coKco 
ffll»<?)««S?L Ifc £ J: ? KS*<*>iflft] « »* 

I O <Sajat>tHS^«^g)Bjfe^CJ:Q 20 

te-Zo 1rKt>*>* B*;u^^C*iB^riS#J 
»*L i8ffid<(B»(»lcB3tt»^Jfl 

tlZ> 9 £&L^;uA<hB<7)Rfl£3>bKJ2;<-f £ 25 

fct^J: 9 t>-3t K&*frlz$if&i'Z>ffi&){z$> 
So 35 

&flgME?&%BfttXtt4E¥&XBffil 



5 

ana {bsaa«<E^ wz *t 

nywb«¥JtR*2ws*B<ME¥7-f 

■fx ¥K5?3K*U:?m!E-f saa)f<Tli, 331 

r t±s»i 1* t ^ iraK £ nf, * l - 

dMJrtia^ o y >{b«?L«i«x*ii»«-f * ass 
H^offllttffiiK £Sffiir o w t u «k 0 efcfi-f £ 

${Zj:-oXfflmZrLZ>o *'&&*Zt\Z s xsa 

y > <ba?L*i/8f o ift/his ?»i^or> fbsi^^ 
^ ± i $ t * n n y > f b m \z *t 1- -5 -e 7 f- > <d m 

-•y ncdsi^r^ ffitttfeafti^aE-f *ajR« 

li«i|e^¥ K«c is T L 1- frtnt f 1* ^ t 
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o r t * ^aois t matt® k ^ js s n s co (5 

c TEt^aywbffltfc* 

mmmmzi&m-t&zb2mwitz'*ar> 30 

513894871 *|*> J: ^ 7 x 'J ? v > (Zelikman) 
fejitfuf (Levi) r^aa^l^iHiSii^Cfa 
— r-f (>— ^ • T > K • 3 — -r-f > 40 

7t-^^/i/^ N 1964^ pp.221- 223 tw324E 



Kft t &Ti f mmv2*^bv>X'$>-otzo zzx 

* 5 bl%m&HZ±£ * 2^<& s Rr'S:Xtt35lt± 

ftfbSRtt?fri/7-f > (Duffin) r¥«?L#Hb 

H 'J — ) J 7 * — J] ^ * y*u 1966^ pp.66- 
72 £> J: h V ^ 'J (Trivelii) fcJiO^^ 
(Smith) T a ^fiib«5CtiB^J'J^ft«iSCii J: 1ST 
•f a^ib»<0»»J If • 7* h ^77-f -y 7 * 
t — r ;K LXXX^ 1340* 7 /i x pp.285 
-288{C|tt";i^ tlX^ho h 'J ^ 'J J: O* * ^ 

^tEOtK-ria^baiA^ni ? * *y ? (Cognac) 

fcitfS'l' h- (Chateau) r4SllW?^«^ 
fifbflliKfflcOiBQS^OiliBS U tf;u-:> 3 > - 

y a v-r k • ;u ^^x • fi? u > y • 7 

-f ^ * ;u • 7 -f 7*- >^)J tUVX'X' 
^^/^h'jx - 7^^77'f- > 33^g, Na 
2C1962X pp.l21-125lCffi^^nr^Oo 
W7^!7 hht^j5-7 : 1 ^WL. ±|£ 

1937^^^!950^ft^^^r < - x h ^ 
> • 3/v^aA^IE»^n)l;ia^Xt9^WiTi 

Kn^/- * 'j -> . xt«3- K5i33^te;n 

?n/: 0 /h7 (Cutoff) T'n ay >fb»^J2C 
?L^l^ctJS^ri£^ is & m±T$Lb x v'r&&& 

ffij, 7^h^77'f7^^Hx>->-X' 
T > K • x > £/ - T 'J > Cfs 14 ffi, Na 4 , 
1970^ 7^-8^, pp.248 - 257 icti, iiii^r^ 

SE?ni ^ -f 7'co^ft3li5 J: 0 V *3 ^Jiifbfflaffl 

^^oy^^baoiafaB^^tEtte^JBfsr 
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ZtlT^Zo * IS 1$ 1**5406395 1 {100} 
'iLjj&\EHzj:-?XgtmZ 9 Ht 

(x7i;fii:fi^<) i.5~ 7 : 1 SS-To^FtS 

[£30 {100} #SffliEcOifSI±S*rL/wo 
#ffl4067739^K'i* fflfl^JBJSItL, A D y> 

$ Jflc-T 8 iD(*«fl"C *^d^ f bffi?L*|4> J» 
WMftiflS ntt^. ^Httft 3415099441* i5 
HS54184877^fcJ:0*HSS4184878^ 
351570581^&tfle K-f V4$i'f £09252905655^ 
fcJ:OR#2921077^U:te'>^ < £ *>90^;u% 
{tfy~C h *> ffiHk £ m \ *h Z t \Z J: o T ¥ 

tatscji 8 ifum^ay wb&f^ 20 
40-eyu%co3^fb^^^^3 7fb^ 

tAWIfUnrc^. 3KBfl*?«F3$4063951#«e 

^rx^n atufJ*, 2 : i) Mfidit 5 nr^ 

\Z&t>tlZTX'<9 hjfcti 7 : l-tg/hScs, 

#B*M i l 1 Si54 184878*3- OEDa^SBl 570581 ^* 
^Oife®WI1 l ^Dr^2905655^^y : ^292l077^ 

b<r>t *W±SIt» L i F«±tt-?a«l « {£#J-f 
S mm * ^ ffiHttcojerJcK o r 3B£E 5 nr ^ 5 
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"foli(aJB/sEttcoS(b^'5:t\ H»^^»$K 

3F j&<0.5 v OO-h ^*fflk HJIj&*0.6^ -f 7 
- h;uW±> ¥i^7X-<^ Mt#8 : 1 <k 0 

y^fbSRtt^w^jftKiBa^iKi: < t b5Q%t<. 
ISSi'O.Sv-f ?a>- Mu3cSS, fifia<0.6v-f 
h^«±, ^£)7*^? Mtd 4 8 : U 

U i5T32£|tJl;fl:W^^ 

r>fbmiiZ-7^^> ^°r>fb^t5:^c7)±)s^is 

M^'>^ < t t50%*£4&T^£J8£lc-o<,»-c 

>7'^coS®jJSa^W(cdbH^-c^ t£-7-0>taiftiia&7 

8: 1 J: WtiW^; MtS^LTii 
9, tLu 10: 1 j: 9*tt^7X-i^ h 
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orMU 50: lXtilOO: U^otlJbt;^: 

2& JFU< ti0-3^-f ? a >- h 
LtStlfl L < ti0.2v^ ^ a > - h -Mcjfi 

> - h ^wa^fittte* s ceffl-r s c t <, r 

li^ ASWtw UtJSiF 0.05 -v -f ? a h ,u 

fb«tt-Fa)±ai!stflSiBi^70%«±, «fc#$L i5 
mzmm-tzz t&vz s e cn^coe^fri, 

*r**. *¥«tttt-?KJ:g«3ftS^>Jl 
3£ifliJ£-tS::<hlcJ: 9, -tcotfi-f^lPiSfifc 

* n^mzRv^mmzftv^ *Lr* -o 

? r-jts&s-tsoic, ra^^&^cor;^? 
nts^irfc* m$<n¥mi&bm.mo>¥m 35 

SSfcHKii^T, fS^ttfcT^T*^ hit 
* # ti8ij-<fic^fl-rSw ta<rs* *Lr, -co 
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rrJQftiffliaj (r projected area J) 'xS^HWU 

f projection area J &tf T projective area J <£: 
igCtScf*©, f^J^.ti'^i-A^ (James) 

&tft**>* (Higgins), r^ssi&osugj 

(Fundamentals of Photographic Theory)* 
(Movgan) fitf* — -0.-3 
p.I5#BH. 

5lfflL^*IB15»3g32063l3^<?)« ; *S*S2t 
^3761276^- ; ^3923513^ ; ^4035185^- 

(wfiiK^nr^sfitittwSflfla-rsss^j: sfr 

KJ: *3!HiaLfcMa««JBia^Nay>{bSRtt-? 
te0.6 v -f ? a > - h ^lUJKD^i^ot'd ^ ^ L , 

tor* So i8fr^^i7 Mttt^TtStt'riiS 

ScoiciiSrSot 9tc, *03H!J2ii!lgtzii^ra; 
<bLtoSfcid(?5*fSo»* L^SS^cfctZdd^ 
1-So 

rJt(-IKLr*<oK«t£-F*(c:&jKK-'<> h « 

JS^t^Atiszt^rtSo wntcf-^^s^ 

^Lu iUK^Ohtt, fflttSV/Xii/x 
a r>fbiS<?)WA $ *8f? L rxtitp Br L 1'^ 

k^T'&A'tZZkfrTZ So 
10- 4 *;KOHSr, ^oyvfbffltii^^iz^ 
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^H^l^m3367778%tziai£?n 5 

ia««ifta t>*& tfc l k d * x nm s nx ^ 

±O«fi-C?¥£-t£lJ0Soa*#5 U\, SHI* 
^aUtUS xl(T**;u£T\ » * L < tt 2 x 

■&mm&<»Bx\ 4 i ) it a t mmz l t^a 

d^3287l36^&tf£353l29l ^tw&HG Jtlt^ 
fcfeti* t£-f S (nucleus) Xfri'fc (core) 

>*«a&#]HU fil 1 9 1^0.05^ ISngWJEEB JO 

1 9tt0.1~10«wr*6. &*ttS#J$fi 

jfflMU *IBI*^3y>i0sg»lcoiBlg^0.5- 5 

3 9m01-40m*-CA'K «t>«P£ L < Mt« 1 
*^S"J0-1^20igr*S. &«ISS*I*C»1-S 

*PJ) a n y > <D\tm £iwss-r & ^ i iz <k Z> a 

X(9tt&2S4035l85^t;: ^ 
SttStlTt**. *HI*$3*3$376l276^&tf£$ 
■39235l3^tcfri*fflI*>u3y>rtSBiaffi<75!S5S 
cotf>|^«2ffi3nr^So BE«7«5ff (*f 
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^KrXliTfitttfi*^ n y Wfc«5#fi0>:& 
jBtl'SE^J: t3K«tK ta<-CS5. #U 

5 J: 0 * < co 3 ?{b«9£^t/g: a ^fb& 

®sBtt£^BE-f £ 0 ±j®^-ar>fbacos^a 
£kmu ^fa^^ti^s^^nrxbte^^s 

fbffl<o-f^T\ Xfr±-tw*8B»^«fa^tt£ 

ffl«#]*» ^ esa-r £ *: ^ i-iijno / n a r 
>{bffl^;jaiati^4' < i-* 0 -'-arvfbas: 

tr is ^ s n SB«lffi8B14^aeH ^ X ti, 
^®«F^^3917485^S?>*W5Effi^^l81^ 
1979^5^, 35l8155Xfl(C!R?«ClftB^5nr^So 
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itU *H«f»»3206313^atfa3317322^-iCia 

«itiB-tf lads - t^-e* oo 5 

1 *;U:*fLtt!)5 xlO* 4 *;uJ: 9 ffi; 
;K £jF£L < M 5 xur 5 *juj; fj"t£c v a-|gv-c 

o>m&X\ EtESiS+Ka 1 ^^:^ltt 10-^20 
*^«±, L <tt 5 xio- # *^Ja±WiBl2 

oyxtacta^Asfaw-ciffA-rntf^ be 

— <>h;*<x *IHSfr353287l36^ 352950972 
^ »390171I^ 2fctfSM269927^K|ffl;S5tt 

a»2w*3*{ba?i*w<3* n*. nwaaB 



i5 

%XU±x »*L <ML20-8096i:-tS. #&J&lx 
«3*{batt*tt»*KRttiMlcj:^TEE 

-Wfr*886645^ac>" 7 7 43 1* 31247 1620 

t Ltl o!U±o^oy>fba?A/S;lilj^jS.C>V 
*L<, ft*>»*L^<&«2096W±-?**. z 

*u±« 3 ^{baco^±^tt»A<»-3fcii-*tcffa: 
f h ± & <d mm » J t c t> t ^ r o H a- ^ r- * 
£o {^/iGM^^!&^^asaVN a y>fb^co^ 

«^sEJce5gS(z)jDx.sia*cn*gij>v'i:^ 

«IH!*]oai^S«JJjn? * S 3. i ti-JRKfr*:*) 

fta^fbaffi^^JBjse-rsw^ nfbana^ 

fiSri0X*W^'a:i.^8B»s*rEXc:S8«z 

»aE2F-ttr«3^fbactR<?5te*!)ici>^-c^ # 
»^sr-*io sfcEies»rto»itt«E*s 

at-agHMtza^^btt-f < L T £> < o 

w at ft fb«jttt ^Rt^rtc^A-r^Mtc, 

ibfi9-f ^>tctb^ Sfft^3^fha^t> 
^ j>i«t^nfcj:-5fbaHSct»2F-t*'6wc+ 
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^Tli, Mtoi^°r>fb8n' *>co0.5 
*^%*»»C«»f Oo t> L #tttt0>pBrJft<« 

^tt^ WJtfl!89Jf < tot, tcofcaoicr*'* 

? Mt^lST-TSo £jE£SOpBr£©#J(C 
1.6£fcmft«* Jf* L < »1.5J: 0 

(£<S-Oo ffc&pBr**16*r*l»«#¥tEtt<& 

/ES»<&pBr£0.6^Sfctt*tlJ: 9 t>ffi < U 

43F* L <ttl.U9»<t5. ::tMt^ 

pBrMtftfbSH * >23g0>H*t» t L T 

£o PH, pI&tfpAgfi*^-f 

^*>tfSE, atf«4*>«Bfc:ooT*ti< p i5 

*3^fbJaffi-?<?>ctiB'CJt <jsD*in^i£(cj: 
oTEAESSKJjn^So *S!»tzfri««sacoj: 

t> L < It* t%T frti 'Jia&HS 

ti* ffifb^a^a^fbttiafcWJJiUcSlESS^ 
«wSiJ/r«c;jniSAs £ fcttffi*«J& LT/JD* 

«JBJ«a»M±l:4S. IB, JMbfcAtfa^b 
fbSR^fct«i83T <tLt flFffl-f 

fbaatf a^fbffl^fctR-rsc t*it£^«fltco 

«"SJ:9i* tt^JSfttSMKfcoT, 3*fb#J 



^i^^:^ <t«:ti*t*, 0.6 j: 

L < HttO.6-2.20>«H, «fcAf S L < tt 

k% saiasiSA-rsaffj^ fflau^xByi/ftia 

<&i8«3SA-f £BK E£ES»fi<&pBr£«flJ<7> 

L^ 0 pBr<7>fii€Tfil*6L-Fa)JSfi<7)ra, 2.2 
i$T*-<? 8 : 1 J: < -f* I £*<T* 

TkigffiA: lt«, ftfb^a^s^fbia^ifi* 
WA-rsftsu, ® x Sfb^ atfs^fusxa 
« « ti l; *> s t* ■ #»att;i 

w0>±T-Sfiu:*;i h ^^uKJAflcSfrt-iSlS 
r-*5 0 tot fcWffli'tfi:-? 1 ^-^^ xti, sjce 

^a*»/K^lto^|0^a£tzj:oTf#^noo afb 
fflx s^fbSU&OVSfctiaa^fbSBcoe-ys 

a'WbSauJSfbttjJ: 9 tct»^sar-*-5^ 
^>> JftfbAfbfflaviflfbS^bs^fbfflcottt^s 
t6fflt5:tt-e§5.) ^ayWbfflS^ut 

ffiraa^pBrcoffisJc^JEL' S t cor* tiff, 
ffix ftfb«5, S^s^fh^cDigco^AiiE^o* 
SSt±t"^^9tffil:tiffiV^^T-*^Tt J: 

- 5*v^oi8fir«At5: t^»s l 

i T-ojE^iEffl<oifflffi:coffli2S5Sx. s:ttr 
1*Cftf * Lc^ftK^ffilci^Ttiffl&tf 
^ o r > fb#JCDJ& SSiC&^tc® A-T ^ilBffi* «f 
;jD2F-tSC ttr J:oTCt«RfPJISa^ < iToo 

aa^-o^vfbisiacowAiaffiw^Katzi^ 
fa, ^^ay>{b«5<oiasajfA-r5iiEig«*a;jD? 
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Y > f b«505fi^»S * JflAJ 3 5 w £ K J: -3T 
««0«BAaK*«MnS-tf*^ Tr^a3Ai£g£ 

Iff L o tt?a>« S JBfilc 5 n & L S i. *«a>T«w« 

L - tl*i* H ft !^ 353650757 ^. 
3672900^&V|ii]^242445^*?£> r K K-f 
DH«pflP»21071 18^1" 6 VIC 3 - a £B 
Si « 80102242 n i 4> V K Wey. "Growth 
Mechanism of AgBr Crystals in Gelatin 10 
Solution". Photographic Science and 
Engineering . Vol.21. Na 1 January / 
Februaryl977. p.14. et seg. KiefiJSttT 

m$tt s > - 1 & x ' s o c w x- v ^ffiSfrtS'svi 

»»?L»*Ma!-r hZ.t t*V * £o 
*ffi<H-CCEffl-r S * a *fb«?L*l*a> a ?{b 

PLtUPo 3 ^fb^co^^AOT^ 7 !'^ 

'>4- < 1 fcftO.l*n^0)3?{b1»*£t*\, 3 
?fbSHi, ¥fitt^«3*{b«fi^*K, tt^F 
;Bfi!tfiffilcfcttS*{ba*r^-t<?5«KK<0lR 

a^fbfiSL^wa^fbfflBKSli^O^^JgS 35 

rt + s:tn, r±SSfiE90*C(cij^riifiE^ 

JWCKTW fct&£40*-80*C 

^K£EfflO)fc«>lciaiB<?>J: 9fb^fflE^tt20* 40 
. >\-%\zVm* a: fc^Jf 2 L^ 0 -tLTiokiSI' 
3^ib1»wai£frittl5*^X*TA:-rSo 
fct»»dc*tcSlESStcaSA-r 3 3 ?fb#j& 

o f ftfbi»a>iaa)ta»tt j iw*n-E'a:it*^« 



50 

Tfittfta^fbsaa^ofrsiBM^^- 
tiHi-s^Kassaflt-rsfc^^ffifbcs^o 

fcfrtSfiJ&ti. 3*fb«J*>5B»£, 

n a ^ fbaa*i^«ttfs«(c ^ x iiJtjn s ^ s 

3 ^{b^iggli 0 - 5 ^;u%£7)OT tti:^ 

toUmt'PK < t ^-^nj: 9 t 1 

<. JMba^a^fbao^Wffi*-^ L 

<fri#j20*;u%. fcofcfcaWKtilftl5*;u96 

fcttftfbtti&tf 3 ^fb^co^co^jn^^^. s * 
t&x-z, ^n\zj:^xmi^^m^mit^ 

^fbata-?<o±tcft<bacoi/ jcyu^jBidc^n 

So c CO o K^giHrffiffl*- 3¥«ttft 3 r? 
fbffll£-P«SIS»(ci^-T-*S^, *fct±fil*4 
Lfc3^fb4»fflffi**L, wCoiBE<75««w0T 

f bati^ cogifij^rt fflil £ ti * co m± t u 
oi£<tz^^r. 3^{b«5iBigsS!*!>sc 

xftwmmz&^x 3 ^{b^isie^is <ts: 

£<7)<£9 1 *^9SJ: f 9^<<7)3^fb«5«iBAL 

x;u^< N nr-Os^fb^-aStCit^r 6*;u 
%UL±s «i«CWI056W±a)3^fb«!iS^Wr 
s:tAWiL^ 0 3T»A<nw±3^<bli3S 

;uco3'Wbf£)aE£. Bjaeto^jfeac/fiaocKfij* 

tRI«(cB8iiB?-e5^36*» * L^o 2o, 3o 
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-ftafflffiUztt^TB < t« ~ tfrX $ -So 

^&t±> *iS«»SE4150994^3feC/»c:fflia£fc« 
^BflS2985655^&O f 3B292l077^-W)5Fi£J: 9& 

ESSW^3^ftffliBffiW0.05*^/^J: 9fg ;<? 
< U EJK§S*tc®^c^£-t£3?{bat£ 

h tb<»Xu ^fittffi-f *fb«9l#J*iBff^g Iffl L 
fcCugnac&tfChateautw J:otffl^btlfcS 

% 1 t a ?l mub^^ mASum^ ^m^^ii^ 
* i£m 1 x r f s ^ t ^t- s *> . 

fifit-r-a*l^pAg«5.0^8.0«OJEBB*c(8^Ji: 
ffl^*^nyWb&**>Sa{b*]*3l» 

ac^aiasRiifiSrtciffA-rs. ***A-r 

A<*5 0 H£t>ra:JSSffiS60iC*T-(c:SillRL 
7*^? Mt^**c^t4-Fiafbffla*ISffll 
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(111) ^SK&ottftr 5f£J|S&C c = 

«^t»'/N D r>fb*iaa)7k«ilS5, MB B Q (±rS 
- x ;u*s^ «*ts fKK#Jo??i£ 1 - ^ r EC 

■ao^fbas** < t tastta* s«at«« 
a*T-*$. ax Jfifb^ ao'ftfbias^ti^ffi 

tttt-F»J«HK{b8H *>k ftfbtt-f * > o> 
*Mt«1.6-tt260: lu:»%, ax Jfi{b«5, 

*fbi& atffiEstCcfc-jfbtt^iaeEicssiw 

*aiB*0.10-0.90«S«cff-3Z i:l:ioT| 
«t5:tiiTS5, ^FtEttfiL-fpj^iafbfflW 

coa & OVn a y > i fc^Jfi fi |g (HJ £ iffl L 

VEESSOrtS^pH^ pBr, Zitf/Sfcii 
pA«€fBdWLrElES»^;jD^^. ;*ui*iB 
W«f 1 *3821002^au f |3I»3031304q-Sa r Claes 
aK Photographische Korrespondenz . 
Band 102, NumberlO, 1967, p.l62t;:3Siffi 3 
tir^So ElESSnoElEftSfflatcirfli? 

wtttt#ffl*Sfi*3S2996287 3\ 
H 3*3342605^ ^^3415650^-, ^^3785777 
^ H»414755I^ (5]£4171224^&0'&[!'.f3 
St- db Sfi^ 2022431 A ^ K -f 'V 4> Bfl W 3f 35 
2555364^, 1^32556885^ ^^' Reserch 
Disclosure , Voiumel66, Februaryl978, 
Item I6662t;jfiffi5nrc» -6 0 

EU, El£SS*a)?L#jflc5T^±fflja(c*tLr 
0.2-^l0fflS%i:1-5 o fflWffi^nsit 
tiE£c:gflF^c7)|?|J^f^jco^SIS$^^Dy>fbaiB 
/Kaffir* Arfri/B^co^gtt- 1 <hoVTtt 6 
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? ^rs^^^oic^ax.^^i^r^^o f±± 

¥ Jt»* S JBrJc-r &*:<£>t;:i£fHL XtiMk Ltcm 
i/jfri^K&Wgft t blzm^Z 1 t&Ti 

f - > »ifl(* W ^. r -t f — ^Yb ■tf7f>M7 

£ fc*ifl!i0> ft ? ^ Research Disclosure , 
Vol, 176, December, 1978, ltem!7643 
SectionIX tClSfilc i tlX ^ So 

m-tho 

<b3^fbati-TojBiat*i-SB:8»wraj«*« 

^tfS£Esssn(-a«^»fbia^^>^q¥ffi-r 40 
it, wntij?Adc*iEiis-r4wtA*»i*bnrt^ 

fif bft£«rff *i * ti m £ S (EiB-f £ z t 



24? 

G v Vxny>fb«5ifi£^D^^Br(iE£t:gSR<7)}y 

aasfc«jBB*iwi-3ja±t 

t fcKE/ESBKaSAI-* ' t tr-*S. ^ A: 

tewEtttL^ .»/3t#K*^oywb&atfffi 

ayWbfflAa<o»*Lc^«aiwi4-^. ; 
*s 0 ?-*s/7*-f hJSttr^a y^aJSttir 

tLTfl!ffltS:i:iiftx t t^iil^i 
SSlCSC'fri— J«:(w*^0-1~20 ^ W-y- jf*> T *- h £ 

->t*- h mum $ ccfflT o ffi3KK^^&^{i 

*H«F3lP?g2222264^ !^®2448534^fitfHsS 
3320069^3 ML Wi$n© 0 * fciffi'St^** x 
- r ^ .» f& m t i * E *¥ 2* 35 327 1 1 57 ^ , mm 
3574628^af>*l«l3S37373l3^tz|Jfl*5 

So 

R XJr/ £ tz f i & C/S £ * t* J: o T * f 
£ w t # "C & So - tl Research 
Disclosure , Vol.176, December 1978, 
Iteml7643, Section U \Z IS SSL $ tlX ^ S Q * 

flaaLtLTBria-rsw t*<r#s. 

^ls$wt•o^tg^^^^o^or>^b£fi^li : Fm 
± o turner 9 htbsw-rovtstfts^a 
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oo ±mtmm<»'j>K < t uo% (a&iz&so 

0)|ftH^(i3KII«fft?g3326641^tzSSiffiLr** o 
£3923513^-, 2lr/g54035I85^(C»'ffic!FtlT^ 

mxh^zttm^ nx c * s at&cn 9 << yom 

£K#>S^, &fc\zmLX&J&.$tlZ>mm*L> 

-f^t>*>, M8BlfflJSi:3BflBiflii8t^<7>^ 
afc o \zMfi&f~F h Iff z &ffiit¥Wg&<» 30 

:^<r^^o iSrx-^ h Jt s FIEl*t£-?nffl5 

fW±CMtSo &fliL*:*>;^u*, 0.01 35 
— If*[HK 0.6* — h ;ucoiigfflM»£ 5007 *y h<0 

£#T-*>7';u£ x 20*C*wT5»BSl, Tffi<08M* 

Z*T\Z3VitmW*?<tlibtlX^ZZb\Z 40 

i£Sts:t) *r-rjlf»L, SSL, ife»u 
^L-C^-TSo Jti2<?>^i5fe*, ±S2i:H«U: 
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uu nsBfiia»jWi-4t>%a«#]Y*-cffl«L 



m$mx 

h 2.5 

T^rr;ut'>S 10.0 

tfWBiiJWJ* 35.0 

-^fb^MCA 1.0 

W»fflY 

N-^f*^- p-7;V 7xy-;ut^77-f 
h" ""^ " ~~~ 2.0 

3E«S* h 'J ?A (iKfli) 90.O 

t K o * y > 8.0 

h 'J ^ A-tKWJI 52.5 

^b^ 'J^A 5.0 

a^fbaV^A 0.5 
7JCT 1 £\zir^ 0 



rwbasunwu fe^-v^+^izx-oxit^m 

?-•:>? x- A x (T.H.James), The Theory 
of the Photographic Process , 4th Ed. 

*S^A, o^n, l/-^A, ^ ^ X.C7> 

LTpAg5-10, pH5-8ao f fiflE30-80 - Cr 
*fl ffi "f So Reseach Disclosure , 

Vol.120, April 1974, Iteml2008, Reseach 
Disclosure , Vol. 134, June 1975, Item 13452 
&U f *ffl«f»JB1623499^, [^^1673522^, R 
?B2399083^-, [^^2642361^-, ^553297447^, 
^353297446^, 2St tfSSHISSf 3ff 13 1 5755^, & 
O**S^S377203l^, [^553761267^-, [^135 
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3857711^ HSS3565633^ H JB3901714*. 
RUR39044154^ ao r 35H4S»»1396696^*ztt 
B^nt^oo ft*«*H*n»aF»2642361 

2521926^, [3353021215^ HS4054457*?-!;: 
BS/^ 5 ft r C * 5 g}C0{t $ ^ t>* <. * -5 tD??£ 

if ffi) afiK^lcofiFS-cfb^S+i ^ i: ft 

t iT»^ft-c^£^-e*^ m^tr^f^ 
>x>x rift'J^^ 7-tffj -< 

rtt#E«»3B2131038^ H»3411914^ H 
S*3554757*3\ |S|!S3531^ H 1*539017 14*f, & 
U r ^^y^?^^778723^^0*(^ 
(Duffin) Photographic Emulsion 
Chemistry* Focal Press(1966X New 20 
York, P p.l38-143tc£iK3ftT<.*5. Ztl\Z 

£ ;ta<tt £o ffy^tf*H«fS 1 »389I446^ 

H ^3984249^(312,621- & J: -5 £ 

pAg£ (fH*** 5*ifl£) ffi<U RUF/iti 25 

ti* X m ft 35 2983609 ^ Reseach JO 
Disclosure , Vol.136* August 1975* 
Iteml3654 a O'^HWIta 2518698 flr, H * 
2739060^* R|»2743182^ [61552743183^* 
H »3026203^S # H 3*5336 1 564^ K Jfcgj i nt 

«»i(rai7485^fttfH»3966476^KEI^r * 

ct 9 k Ran- * w fc A<ma 5 n * 0 



25 

a<rft£* :nb^±^'J >f*>fe^^7 

7** '£7)? 7*tti'7 p ->* >ai/7->* > 
7->M> a->7->0>ig<$ (l-l't)^, h 

>)* ^u*v;-^ 

'J ;u* > a 7* M frTkXJF 7% h i/7'h ^7->$ 

cor**or. #y«;-^A, eu^-?A, -f 

7*y tji^A, 3H--f > K 'J *7 A x X 
C e ) H > K V ? A, * * v 'J A, * * v / 
V-^A* f-r'/'j^A* f7 , /'J-7A> -t 
u>7'/'J 7^ -tr U>7'/'J -*?A N -f i ^ 
V V ^A, -f r/'/'J-7^ 'O-rttW 
'J7A, ^>'/f7'/ l J7A > ^>'/tL/>7 
*/ 'J 7A N *oX4 i fSW&y t7Kt^ 
-tf-'/'J^A* t7hf7'/'J7A, t7htu 

> T */ 'J 7 '^N'f Kat7ht7 , /'J7 
A % tf 'J 'J ? AM-f S /Vtr^^-^AESffi 

otia^ s nfc > 7 - >ftaf siajiajittaaa 

h-f>, 4-^^t/>h^>, 2-t'7-/'J 
>-5-*>, 2-^7t^t'/'J>-5-,t 
>* 3 - v^>^ £/?a^#-9- 

> - 1 , 3-^^->x 1, 3-^^ + tf>- 
4, 6-^^">, '/'J >- 3, 5-5/^ 
>x ^>^-2, 4-^*>* 7^4^X^7 
t-^7t h — h l ) Ji>* v □ y — h 'J -f y 

^yj>-4 -^->aa r ^av> - 2. 4 - ^ 
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20 



^*9»±jb> awdeiuiM, £^u%ttflitii 
ttt^c^<o^s0a«jt*-or, :nb 20 



{± ** ;u v > (Oilman) V "Review of the 
Mechanisms of Supersensitization", 
Photographic Science and Engineerings 
Vol.18, 1974, pMl8-430KM»5ttT<.**o 

^»36«ias«isffiffl-rs - t\z^xm 35 
w*a<-c#* Q ^j^firwfe^Trj 
lesBfes s oefflr * c t \z or n 
5-fca*l$Kig«3ttr<.**o £fljj<D?i#w<y 

?fb»<aa#ir* sores** tfi^we 40 
3K $ ffiffl-r * ^ <t j: or ffifficoiei;jn £ fx* -5 



KJ:oTffiKK:fctt5fiJi££f#5 - ii<r-* 

So 

ti#*;i#«#i£o< sttra^nr^sfe^ 

<^ o r ^ n ^ co a ^ ^ 7 x <7D cfi ^ ^ ai ^ f o - 
ml # m * #feifl«!*j $ at s? -r 5) B*a> »«■ <t l r 

jfe^ttffi fegg^Res e ach Disclosure, Vol.1 76, 
December 1978, Item 17643, Section III \z IS 

i£3*ir^£ 0 

*<9 ^Jtoffi^l^tEtt^^ay>^baH^ : F€^ 

+#4-*«c*j^rflDAs 0 ceffl-rsfiiRajttti 

^-<^ uta^-r xtft^afb-r*. 
st^bnto^j: s6iH«ias-'^ay>fb 

ffitt^SiE^fiJ/Br-S S^ffifHdfe(*<o*JiB<7) 
^25- 100% * ^ n W± * 1" J: ^ \z ^ffi 
6lf»igti: J:oriaa»*iflffl^W 
^n^o cn*iW4.*iT^xv h (West) ip, 
"The Adsorption of Sensitizing Dyes in 
Photographic Emulsions", Journal of 
Phys . Chem., Vol56, p,1065, 1952; X-<> 
^ (SPence) Phisicai and Colloid 

Chemistry , Vol.56, ffo. 6, June 1948, 
pp.1090-1103 ; at>**^!f$ifS&39792i3^i::Ba 
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^ztir^Zo ffia^aafaigco*WJiMeesx 

Theory of the Photographic P roc ess N 
1942x Macmillan pp.1067- 1069 iz «fc 

nr^o a^iHifi^fffi^SBrt- ^ ^ r ft o - 
o c ^4225666^tz^^nro^r<t <, jj-jtia j<? 

m\Z%j&>,z9cxLr>X'fT0ZbfrX'Z, X* 

4225666^tw?55nr^srfc <^ fr±m&& is 

L r>3SB"€ffc^'^lSgW^lw-iBA1" £ ^ t ^rt 
oo *E**3 i | i sg4225666^t*i»0^ 
- ---ftffl<B80%;6<&iBLr^^ 20 

&OVXti»5ti0aj^ Xliw<3tB«*K* 

o, pAs 2H » <0 *S S W M Ci Research 
Disclosvrex V0II8U 1979 ^ 5 ^ Iteml8155 25 
\z^tStlX^h 9 

biXX^ h'^Y>itmLM<»&m\zi$^xl£ 
WHi^o C wT-logS5Igtil00( 1 -logE) 



tlXm&Ztl. Z ZX'Et,±&±m&J: 00.1 

ig i w ffi L X O £ ^ 5 tf* € & S f £ w t 3* r t 
(E) £JB/£#i 

< 1 1> * *eiS3cSftftfles*fli-r * w 

®M<»-mb9 J 7XtLX1,U JftSth'r; 
KSfl#»iLc\, *Slz»£ Lc*3fSfflet 

7 5/ Kco»#«(Eitt-rs 1 flBXUt-ettJ: 9£< 

(I) 
(I) 

H H 
D-N-N- * -M 

xti /xay>, Xfrsr;u 

K<Mt (0) 
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cm 

II H H i ii / 
R-C-N-N-R'-N-C-N 

5 

Rfri, Xtir^*^ 

V I* (Hammett) <75 £/ ^-rffla* ^>l$2g3 
nfc-0.30J: 9**'5c« : ?»3Ht«*r-r'5 7x W 

x^^>g, r*<fc9> ; 
r*mu i -isflaswt- Sx 

t> L < fi7x-;u7^ + ^ISM, :>?nT;u 20 
ti + 0 . 5 0 J: *9 * r 4* a ■? 9ft 3 1 tt £ m -f * 7 x 

xw^-^is-cfcg ; 

tzMti/^cot**^ : *£WiX 25 
R 3 i:R 4 ti-*&tc>l-oT> *Hi£5-XH6 

K - MR 9 ZtlVtKMti&lZ 1 — 61® 

tt3M0|»D£HR«*r*-*J 
■C^^n57'>^t K7^; 7x.=.;uf-;fR3js 

a (fl) <dr\zx *j*3n^rt <, ifsi 

IB. ft®, 7> a tT SS® X KKH^Ml7 



33 64-8327 
;u i ^l^Wf6Xti7tf-^Sf^fii:^ 

3RIS-? 1 -4ffl«^-rst>a>^J: K)&£ L^ e 

«-ft?i3-iofiis*r-r*«ttifK«», aum: 

C>*J5**8SB*:> ? p7;u*^Hftfigffifflt 
o ^fe rgs, 

" a: ( n) (dr'kj: o^sn * r t~<\ &z 
x-u>sxtiag&^n/c7i-u>s^^w 

flMS<B(»fc LTMU- 1 - 6j@£D^£i^$^f 
"f ST^+^BifcS* 7^^-a-, 

!B»lp - 7x^.1/ >SA<«?^HFSH.^ firtrff 

ot<7)t^^o 7xiU'>aaa f B8fec3Fnfc7 

yuSx ^^ay>X*ir>un*£/3£TB*5tlfc 
-<>^yu|S^<7>B*Sl-t±ftF* L < ti 6f® 

5B*arasw£a<«F3u*. wicffSL^ 
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ttA* > f^St-SR^ ttfc -<> ^ ^1T' ft So 
85 IdlUn co'tf K » £ L (, * ?B SS \z is T R* li 

s^ksc (n) khu R'atfRSHErn*' 

ftSo 4#K*ffl*:jeS<D 1 Tn,*,ug, 

B> 7Xi;ur^*^$0)rtSBfc5ft/:7 10 

L <til2flBJaTW'TSBMEt^S , i:S"CASo 
WKR'fitf/XMtRni* xf;ui N 

a* ^^f^ jj-^f-^a, y-^Sx 7^ i5 
S ; -n^oB<7)7;u*a£it& N ^ogftX 

. . -v- fXTI . fc^T. »-*- •■<•» /-J. . _i t _k- . -W -r- L .* * 

fri V r IS. 155575^ VP 1 » ^ »* "1" ^ '35 \ 1 'T 

ftst>co;&a\ :nti^7xijus»tt8» 

0^9ic i |2v^Mtz7^il^±-C* ( 9^ ttl8fBUaT 
ot»o ; coiBSSiR^ o So WKJffi L^ilS 25 

R*atf/XliRni#«*fc:i>*<i*T' 
r^*^a»^KsRK-fa^ l -6<ircftsr 
^#^IBiftaxti7i-^T^*;uiaifeSc7>iB 

t\ R'acf/xttR^ix, s^iomommm 
f«stss/^o7^# ^sstftfio r t * six 

7"at*^Sx % > 9 a ^f-^B* •> ^ o><>f-;u 
Bx ^^ot^f^ ^;or>^Sx $LXf 

&B"CftSo Tno + fB* fT^B, '-ay 40 

7^^^SM^lsEfflt6:t^T^ So 
R»atf/XUtR 4 tt3£K* 7x^;uBXti 



35 

« 2-t7f^5X ftScni ~ 
3£#&B* ffM-if 1 2-tl<Ji9-7> 
* M ^Bor t *3f#fieB»BT-*or t J: 
« (D) Kfc^T^L*:r t <. R 3 & 
OVXtiR'MU S-ftt-^WXMtS^KSIWo 
<. * -fn^r* ft S 7 x - 0> £ i © i 

7x-;u$tc, '^*VY<to\/f 
;u®tDEftB<0'^ *y hcDS^vffi (-f^*> 

7 x - juaa<Bfl!B swr s t -fftwr 

mo^jty h^v-y^fl) oftSMireftS] S 
Ifflts:t«S5. fflx-tf* 7x-M£i) 

7x.=.jl480)ft&B&fi£>"<>< hO^i/^fl 

Hini) r Physical Organic Chemistry J £8 2 
Bk ^87H> 1962^?T ;xOw<>^7y7 

A (H.VanBekkumX tT- • -f uvfitf 

(P.E.Verkade) Rlftr- • xA • ^ x 7* 7 ^ 

— (B.M.Wepster) FRec.Trav. Chim. J ^78 

^8l5Hx 1959^«ff ; tf- • T-^ • O 
x;u^ (P.R.Wells) TChem. Revs. J S63ffi % 

S171H, I963^£'n ;x-ff .x-ff .-;x 

7x (H.HJeffe) rChem.Revs.J 5S53«, ^5 
191M> 1953^H6fT ;xA.t'^x^.f7 

- (M.J.S.Dewar) Mf- • -tf-f • ? 'J x / 

(P.J.Grisdaie) f Amer.Chem.Soc J 5*584 
S3548!;, ; mf\z^ 'J > 

(Barlin) M^'J > (Perrin) r Quart Revs. J 
^20«, ^75Hx 1966^#SfT; WEiKSttT^ 

So :0^<?)fc«!)l:^ 7X-;u63(7>^-;u h 

E»ai:«s? nt 7 - •> /tis igffl 

-TS^i:^T*^So 

R'a^'/XWR'tt, KT^^vftS^ 
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^ir'^s 7 ^-^mstmrnt it ->r 

SSSf l-6li?#tsm^S, &tfe* 

r 3 a R 4 si * n r tiniiL \z mft j n h m £ 

C0 3tico^§g^^e^or> 5-MXH6- 
WK^ti, H3JK-K ^SfK?, SsSSiSi^ « 

^T- /usacf 4 - ij'^TJUgifii s^tC 

3 Bcco^af /gf-r-^ **> (DM-rm 1 2 hub-*- s 

JtkXJF^^Y&'Jimu *¥tw*ffl!tS3lpg54030925 
3'&O r 4Z76364^K[jfl>S3 nt^o fl ±.&<7)T 

BfiK *aa«f3^554139387-^2tC/KllW»aiHfl 
3S20l2443A^(CBH>S2Fn"C^S. JO 

* L(.*?7;ui* &coit (IE) 

(in) 

0 u u S 

U H H ii 35 

R-C-N-N-R'-N-C-A 

(it*, R&tfR'us (a) izk^xm&i 

A1t£=N — R\ — S-> Xti-0-r-*^ x 40 
Q' fri 5 2 ftl&+Z<7>\z.&&*£ 
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T'^ ^ ft o ~' c ? N-(7->^t K 7 y / 7 x 

-ft^CDffc^iztt, 4-f7 , /'J>-2- 
f-*>, f-7 '/'J >- 2-^*>, 4-jt*-* 
'/■J >- 2-f-*>, 5T*1f*/'; 2-f- 
^ >> 2 — t* 7 '/ 'J >~ 5 -7^ t'7'/M 
5 -f > K'J >- 2-^t>, 
Stf 4 --f ;/'/'J>-2-ftV0;*^, 

n-Do rS;^f t7 ; V&wmzftZL^v-r 
9v*><±, Q'a<8:a>a (IV) 

(IV) 
X 

II I 
-C-CH 2 

(se=K xt±, = sxn = or*sj 

£ L^m t ITU 2-ftt/>h_ 

c>*2--? L ^-2, 4 

Z>W\<» (01) i:^^o 5 

Ill: ^n^o 

c^y^^^ti, Q'^cfc^oa: (v) 

(V) 
X 

II I 



=C-(CH=CHf d _ l N-R 3 
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V 

&%at * wdc-r s ^ # » * j^jbk-? s 

U 

Q'UBtS-f S5C (V) J: «9 . QMzKa + 
^f->K»2-^*t ^> h -f a-^; 

•/ *j is > - i> t>sr* s:t 
lis a (v) waasaf-st-r 5 k«w, as 
Kxti'pmK^^is^s^LT* *>r->£ 25 

snsMM K*, ass, ax, a 

■5 <a K ?|£&JB1S ^ * 8*>f . 

4080207^K 3 i KaftaH-M* 5 tir ^ So J5 

•in, (vi) 40 

(VI) 

9 H H 
R-C-N-N-R l -A l -A 2 -A 3 



40 

RScKR'ti^: (n) ia'^tsgL 
0 H 9 

-C-N— II 
0 

A'WU f7'/ , J^i^> 4 /h 'JT'/'J 
-;ut K7i^ K&j£/£#|Kt±, (VH) 

cvn) 

0 u u 0 u 
ll H H ii H 

_R^C-N.=N=R l -C-N. 




R'WU ~i >-[CH 2 ] n - Xfri 




[CHJ„- 

nfri, l -4<7rB»-c*9, tLt^ 

f7'/-^7x-^t K«/B/3UW 
fia'^cO^^Uo^Tti, *H«3¥ 354278748 

Il15^lxiIM5?520ll39lA^^Ga/T:?nT^Q 0 

^ (n), (ni)> &tf (vi) f/T^n^^s 

Set K^KWU ttlTrnaaHEittEftas^ 
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»gL^ 0 L^L'x^^x :^)J:^j:tK7£/ 
WtfL#>& 0 :n^^t K7i/ KXlit K7 '/ 
I CO J: -j K7i? K&O't K7 '/>(I^ N 

^cos: (vh) (ix) 



42 



(VI) 

H H 
T-N-N-T 1 



(DC) 
H 

T-N-N=T 2 



25 



7;/S, BHS«T 5 / it CEa5R«SB#**^ 
7*>^t*->Ji, 7'J-^*^#^7; Ki5 % 



o 
ii 

-S-Y 



XMU 



0 

it 

-C-G 



Git, 7k£XttY£HUBftSr*oTfcJ: 

0 
n 

-C-O-A 

A^7;^^S, 7'J-a-S. XtisS 

««iS« = CH-DS#L, Cw-C, Dtt*^ 
IK-?* Xt±7^*^S, 7'J-;u«, RVr&m 

^tinSo ±iH<Ot K7^ KMt K7'/> 
^*fflW4-aX«B*a«ctt, 7 7-;k 7^ 

20 '/-^ t^n ^ ±Ig<7> b K7'^ KMt K 

yat;;u£, n-7*at';ug, ^ vyf^g, 
n-yf^S, t-7>;u&, 7;^i, n- 

n-*? ^f*>^S, n-jc-f 3S/;uS* St/ 

•rs. 

a Of) (XI) T*Lfct h'7-^KM 

{fe->?n£eg7>*-?AifiT-*£. ^C0ig<7) 
*¥tc»S L^*^-f •> ;Ui&coa; (X) 

(X) 

N + 4CH-CH),-,=C-E l 
X"(CH 2 ) a 
E 2 

cstf, z'fi, mm* mm* sjKx 
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nm+fr y> * s a? ass $ 5 w/s-r & <a tc 

j I -2oiEco!iS[^S^L ; 
afri, 2- 6^>IE<0!&£e£-;£^L : 
X*i, Sztt-f *>£«fcL : 5 

-Ch' 

10 

<s * ^ti v 7 x - yuisa v ± v * r t * r 

a (X) 0)N-i£«SttWIMT>*i^AJfi 25 
JBWiaicii^r, E'ti, it (X) i:J: 

5 ft s r t & at*5 nfcKas«« 2 flat l 

"C^^^^IS-7 i a2-4c7)-jillir J ru^u>ST- 30 
J& K o o X UtSKBWrfr 353734738 ^ tc 03^ 5? ft 

T-tfl^SftS,, EFK^ffiJ* I , 2-^t KaJ 
^ttffiXBJ&ttJBfjKSN^ (XI) 



(XI) 




R 



Zti, ««N X5i 

-t: u > ^ ^ ig{f n fusss * f»/£i- s is/mo 

nWU 1 -2^IEcoffias^L ; ^ 

T-3S*D^ftS tcoA^Sfto. 

^*S«w»S Li^T^ti, HHXti*ftJ:'5* 

wCo^^i-SK/KSKcti, &<7>it (xa) 

(XD) 

R> 

Ztt5-Xti6-j!t«^a&£fttr£^ 

r'Xl c/r 4 ( - n >b « 1^ -<^»5^ * *3 1- ■= 

R\ R\ WlklfR'cnno)'}?* (Hn 
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nMU lXU2f*or, n#l OiS^MLft 5 

tlho n?/tw3|fflLA:*BIWit»4080207^'^« 
0>ift(6fflEri<ffl 1 ^HC*f LT0.1ngT* *9 v 

si i *^tw»Lro.5iwiy±r*5^ ta<*F* 

3*VO*S 0 *H / -Kfl^^4080207^coM^ftK^l 20 
iliSliBlS! « a < -f 5. C t \z «t -DTffiffi £ -5 

« a* s 4080207 <» mm % * h m 

2227552^CO^fttm£t>itXWiMTrZ>Ztl>Z 25 
3f#flgt K7S^ K«JBijK*Hi-»lZ, PH13J: 

t z>®&\zn^&mx'*> ho t&m'&frm 

41151 12-q-tcti, pHIO— I3<&JEffik fcfx L < ti 

FHii-i2.5a>?EnH-c«ia-r^«*tcWffli\ c 55 
ft h <n&Bi&tiwmyt s nr <o &<> 
B^^Ifico^gJB^Jt»ltw}JD^r^ ftio-i3<ossBHo 

(xni) 
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(xnn 



R 2 H 
C-Y 2 -C=C-C 

Y l m-i-R l 




tfft ; 

z*uu fT->&miz&^xsiih2tL&f<( 

AMU K»lEi8»#r*»J : 

R l RVR'ttZft^n&iLlZT is Ji>m, T 



tfn*i8*fc**K *cn\ IHSKHJHi 5 ill 
«Ta>«3JJSC-FS*3s 3f#BMMHi6M0(B 

0>«F£ Lc^SlPH(tl0.2-*12.0^SEBBT-*-5. 
MRV Z V>£tiHz-D^X * BUS ft 35 

43 0 60 1 6 ^ t c * 3 n T <. ^ o 

PH3EQH10~13. if S L < til0.2-i2icii^T 
*IU8:coS (XIV) 
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■F* Hru^H^XCi-CCR'R^-asafcU 

K^fil-5f@<D7;u*;ug, Xte-ttK*-? 
T^SK^S 4 X*i 5 i@cor vu4 u >g£g^ 
L I 5 
R\ R\ R^tfRSi***^ t Kp + i/ 

i ; tit, 

L C^s-t- «fc -3 "C U'StSriB^X vi -fe v > M^r £ 
£<TT S 5 -Xfri 6 - *«€ WiSE-r *. 

a; (x- no k * $ n *: ? << y'n&BfiifflRV 20 

*a>-&jat^o^rfri*IB«llP3B4306017^l?BH 
^3 tret.* So 
pH«iBlO*M3, L < 10.2- 1213 *><,*T 

friRco^ (XV) 
(XV) 

c 

R'' R» 

(st*, Z , SU r Z , ti7^-;uS$«J/£t-5)iS^ 35 

zmt>i ; 

R'MU **Xti&*«*» I -6<I0>7^ 

R\ R\ SC/RHi, -tn^nffittic^ 7jc* % 

#*>S, 7'J-^S, 7A>* l J-A>3£&U f 7 7 
;u*^«OEp^6a!tfn^ *6<<MJX* R*<fc 

R 4 tt-»tci-3T*wie^, -fas a n> 3 r> 



45 



-c- 



4££\ Xti R /" V R 2 ^£Ktf*u 



*7 'J -vu&U^ti^^/S^ 6-lOfflS^lft 

* (xv) {zjLvmiozftzm y'vm&tfi 

4315986^^ ?nt^o 0 



?P¥tE«*fctilfi7^-<^ hJ£¥ffittltt-??UiJ 

5:tm5 0 »a^JtgBR<o}B57* 

ttnn-f KJBS^ *nii^H<OII»iHEA*200S6 
*««::«*■*- * K+#ttBff BHBHfc-r 

'Cfc J: tl*t*5lg50%tz *T 3 a MKtft L , 
{b)JB0>J53«»J;£U {c)¥S^5g^20 # Cc^^a 

Research Disclosure, 184 1979 ^8^, 
Iteml843U Parograph KKEiffiSn"0* 

Research Disclosure, 176 1978^12^, 
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iteml7643, Section X 3 ftT C * £<> 

Research Disclosure* 176# v 19783U2J!* 

Iteml7643* Parograph VICEC? ft h J: o 

Sa?Ufl3-7M ><f\z&fZ>&4^m. (BP*)^ 
-f ^Kfcttfcfc/haSSW^U L < (2 A 

6 ^ T- * C E. K. > - X (MeesX The 
Theory of the Photographic Process* B 2 
IE, 7^7>, 1954, pp.677 - 680 KE« 3 

*.H1$Sr^24979l7^lcBfl7S jnt^Srt 

7 7-^, S-^fi^V'/h'JT/-^ S 

*/h »;r*/-^ ; 5-- h a-ox-r s 25 

^wcor <h S ^V— ;u ; 5 b 

> 7>7 V-^&O* 5 - > '^J^-O'/f-T 

-rhr/'J>- 5-f*^->cori: tfflatS* 

2, 4-^>f^7;/-6-^DD- jo 
5 — h M TisXDZ'k £ h 'J7^> ; JCf-A*^ 

> jiroz't £*o % /*v/—ji> ; & 

5 ?/^JUT\ L < I* 1 -3 t/g'S&'t 
9 1000«giaT#* L < tilOO-SOOnwffi 

ffl-rs. ms**, «hau atwr^yjwjh*! 
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60 S ^ 0) % ffi 4* & /JO #J « Research 
Disclosure* 17646* 19783E12J3* ItemI7643:r 
E IS 5 ft t ^ i, 0X8 lteml7643* 
Paragraph VKffiifcS ft £ o tc*3t«e*l 

Paragraph VffltC afitS? ft 6JTJ < * $IS^'rC& 

* ¥i#jfc j: ¥ jcs^osij^oii^ mmix 

Paragraph ft &S0 < * > 

7mm&± ^Paragraph MIKE© 5 ft S $D < 
"JH*J* J: tfflHfl £ L«)S;t^i 
Paragraph X HI CEfiES ft£ J: 0 tC^S 

iS ?JD it ti Paragraph XlVKEffiSftT^ 
Paragraph X Vile: E 16 2F ft 5. J: -5 Sp/S 

*ise*i-*w So m a * <*> wr, 

Paragraph X X Pa ragraphs X XI 
ft S J: o Kffl«#| J: 0'lS«at£*| £ 

^tcti 7 ^ ^ 7 7 -f -Wm<o?lfflts <k U^oy 
t&omZtlzSim-ttZ Research Disclosure, 
Iteml843l«ca(*MtcEiR5ftrc^*'l*S^!B 

flk *Pa1Hx ^--/<-3- hi* .kafT^JB*?? 
ffi-tirL^S^^Cft^ti Research 
Disciosure^ 176*, 1978^12^, Iteml7643, 
Paragraph X V KfSiSStS ft S& < 3 - 5^ -f > 
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xnnswiffi*i^Jt*a)«it«cj: oKsy-r^w 

<ta<T-££ (*H«llF»4035185^«c«K3cn 

HS^6596*i«a)tK-FIIS**-rs»2a>=ir 
i/x;ua*JSfflfilt 1 : 5-5 : lfS^ 

2<?)jl#|a)lt¥ttiaa)fitSS»i: Lt l : 3 
- 2 : l t-f*><ntWZ L < x L T, 3S2tf> 

±snfl{t^i@^ $ fix ^ <t 0 ^ £ a<# £ l <, \, 
2iu±coxM=ry>{bia?L^ii®^a r tc^-^ 

JH<h Lt^-f-f > 7^thZ b i:J:ot LUTL 25 

x. 'J ? v > (Zelikman) ii <fc O* i' t" (Levi), 
Making and Coating Photographic 30 
Emulsion, Focal press 1964 ^ pp.234 — 
238, XBffifflr&36622284?& J: tf 3EBW«riB 
923045^tc3Biffi3ftT^S. S^K, i!5S5Efc 
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i 7 9 zmwwmv h<o, :nb mlss #sb 

a>«»te* WSKiktt* ^^3cSfe, if*SE*€ 

#|;LM!\ Research Disclosure, 176^, 1978 
^12^, Iteml7643Paragraph XVOiiffiffiS 

ft s * s ^ attics fc-r % z 

t3&<-e*So IZ o^T ± 15 Research 
Dicclosure, Itemi7643, Paragraph XVf£ 
#flaitlfc^, ^aE-foirjtiB 

x-<7 h^^nffl^u»iE*n5»5tl«ffl*| 

mmitL£>x°jvLx^9 h ^ntc^voffiK^ 
>y^fg) sfcti^tt c-r > • 7i-f x) co 

ymmtiw;? 'j-t:-'>3>S3ts#J0, 7?; 

Et>L < ttlfiE«ci$VSftRa3lfi^i"nt,x r 
»x-ff . -;x-f AX, The Theory of 
the Photographic Process, 55 4 IS, ~? 9 i 
7>, 1977^, 35 4, 6, 17, 18*> <fctf23iSEK 

¥X»3lf * ft SS*tt'N n y > ffcfflii, 

**^^sftsa«#jo>ffaET^^ay>fta 
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rsmatftau i-sffligtt, sasars. z.<»* *KLT*5-flw<s«K 

Ill-ayWfcSaigJl («* *»**±, Research Disclosure, 176 

ff, **ttf-*f 7*- h, 7Ki§t±f-^Ji-r 1978^12^, Iteml7643 % Paragraphs V, D 

-ttK^ajm;tfgg^ uw, \ 20 &mBj£\±* y ? - a-ggmz ueoics k»3r_ 

r 3 - As T S y 7 x y -, K 3 - f 7 •/ V s? TigAti: 1 So M^tf, XOffftSS 

Taa'^OffltflO^WlSifffls u/? 923045&r>-^-7-f ?OXOtt3t;ff38433693-4< 

h>, 7isu^7i>, xticn^coa^ 25 mt*h±o\zmmmzwi.ii-7?-<T)mx 

. SCt^T*, ;««*Ktt, «»JWttfftttS fflJ:9fi<H||R-rs- tA*-C*S. 

*sa»n*{t'rtt % mfa^Hiia® fe/ss cup*,, ar • -7 o^t^) w 

tc^fflT-*^. ;n»c .tor ansa* (Bin 3*1 55 zi^ss, 

»ffi3ft&fi***K»*«>3fc»*«t»KflEA-f tt (DIR) *^5-«?K»Ifl:iii»Tfl»lT 
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H wx D y >ft«a?L#Hiffl«fflliliiJ#l7 v ^> > 
b <o#fr $ Hit * « fflSiJ-f S A: iz * PbI IB 

Research Disclosure* 176^ 1978^12^ tc 15 

r^s, ^K^u^o^o^^&tccfcorfe 
ss» s iBflc-r s co id (c m^-r s Q 

«atcj:-orai«*-ssR*i»*-rs<o*i^ci 

<*olcfe^ffl<£iai|iir-Sff^i, «B«^J:f9JBfiE 
3 ft 5ft<&fttt£/£-r S ft^^S t Jfctt L r 

a-ot, nwwKSKjixsew'a: <« 
ft*, s ^Kf&cocs/aufc^r 35 
wu a»#«»3*u *Lrfea«Mt;:a>a« 

lwJ:0««Sft*aK*K*C>Sfctt»ofc4C>^ 
Sffl^ftSo ffl{fccoas£feigr&iOSi8£* 

sfc, aaiiottfsatwji-oras^ 
t^r*e*^w*ttft3R««jBfiic-r-&w tr^ 

So 



G *6?I 

/ ^ or> f t aAXMf s ^ a, r-;a s ffigo 

ftfta>£ftB&SftB&£e¥XB%uu 

So 

t>i£\zj: "9*ftiS«€»filc-*--5*ft¥K5»ir 
affl1-S»*JctWS4'«.«^»<bftS. :^-) 

«u ieftie-*ftifft. ■7-t:>^ > ac/c/T^fes 

JfeSM^twEa-TSfcao^'i: < ttlo^3 
ft^^ a r>ffca?LSIJS^^/£So w(7)^B^;i 

— jfeic, /j** < 1 1 i ft'coSr*^? h J±¥'S 

^fi^co^fe^Ks^^a^-rs^ W7*~i 

*fbaa#i£ffiffl-t-s«^ iE/raof«jsa*»>b 
ftSo tE^r> R^ieaswftfta&^fta^fc 
aa*isia*^fc**s»i L^a(*»»ci6iJ7 
*iftr^* 0 ia>u STatCoto, fl:-fico^N = 

fc¥»£a>«««st* - ta«r* So 

JtTatttt-pnwiffffli^rtcAffcaxttAa crft 
a*uw«u ^fe^s^^cowfe, i6&^£ 

CSt5:t SSB-rs^l- <tti ocoa^i 
BSOOKco^MfTt^STt-rsf^Itz, -t<75AJflW*S 

a-r5wt^jEBi3Fftr^sjfetcfti^r, 
3t5SafsttBsuii^fts 0 ©^ssi-rsff 

a^-r^t^r-*s 0 -#-i-t>%, 

AlogE = IoeEt — logEe 
ZZX\ logErti, TtEtttt-f A*I**Sffl-r 
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z>zt *<wm ?nroi ^a^x^a*;-^ 
l 0*0.3*^) <t-f*:: <!:^T-^ ^co 

C0~£te, * O^<75?L#|43(C0.7 a > J: 10 

* l x jflis«asr 1 4- ^ efioftftfti^-r * 

S. Ha*a>»fiE»?L#IJBfcX*fiJlzKr^ 30 

^SafflBlcffffiraTfitttM^i, 1.0-7 
-f ? a h 'HM±* » 2 L < Ci2.0^ ? a 

h^^cOT^It^HaiSWL, fL^ 35 
JUHMtiO: I «±a>T«7^^^ Hfc€»-r 

T, #S¥J«*ttl80I»±<&ISO»ffi-f z/f 

-r s fc win a 7 -f ;u 9 - b s aw- * #3?** * 



SHL^¥Kil3R^*ftXtiiaaiBaa*IB5 

ffftjts*:^ ^«a-r 5 fca&Ktsaeffiffl 3 nr 

^fcc*1"tt(05re7*;u7HB<OBKJ: 9 M£ 
< ~fZZ t&T'Z i>o l OC7)£^#£ i^fcm 

iz&^Ttu HftjRojftftav/xw^ftffia 

»&a^/xti*aa*iB<kA#S3tiSjH- 
** 4: <»ffiizmn±n& ?»«t * w»A<?¥aE l 

fbax*i*3^ft«?L#j«»fix*i*ajattB 
s^kwish* Mkftjta^ 

^tt^axa*aiem^iwnco?L*i^x ge 

>\> *II1$|^376I276^\ ^39235135^ ^ M 

4035185^-tcti, mzc»%Mtm&t> \z 

n.*jeasKfc<.*TMu a*jB^-r-< 
t tc^fbaxti^ 3 ^{bae^^#w-tt l 

i ^o&ate&^jfg&o^nc < 1 1 1 o^>^ 
affi»A#JB^, zc^^H^cosrx^^ hit 1 ? 

*<»&&&&xf/R&ft&mz&thzm<r)tz 
$>\z isj:'9^<a)a#iBeffiffl-r*ia*«c 

ti> '>* < fc t>-fc"JffiK<0K^a#iB^BIffia> 

- t&vz hz t^sao^ns. 

fflts:t4«t*» ^oj®^, rra^ »aac^ 
^eaasaffiB^asffiao* 3 > ^ 7 x h ^jris 
oatcsfb^L^*^ t^-c^ z<7>ftw\zm 

ffl-rS«kftXtt#a»*iffl!»LfciBr^^i7 h 
it^Ftg^e^SfbaXfriaH^fbajL^lffltift'- 

aieS?L^IBS, ffcro*L*l«fcB8«'5: XW 
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&ft\z£ oS3t€Islia-*-S^^*fflco^fltJe 

as *^»-r #awwaE*«> 
mu 55oo°k (a*) at»ca3CLfc»*ic, mn 

BjftEflfcSfTOlfc^T 1 *, ^IT^ &E<0£ 
»LT20X*M WsL <ttl096*W) r*S 

its**-*-*. sfiatf*aaa»coffi i5 
o.3iogE*i«-c*s; ttwj: «3^aFn % 

£an?ts#a¥Kgs-aiuu i^^xisbs 

^sa2a^a4>5t*B«LfcTt6tt*fbJRXfr± 25 

*3^fb»a#i»a>«aflsstt^iRffi5*iT^ 

»affi»?L#ia<7)*afflffi^»i«i < fliii^<i: 
So «ffia>igfflicae^tf^ tkaEfluunji&tf 
*aE»A*iHiw¥«tt«[-fsffiffl-rSwt^ jo 
<*9x *h.<o*T\ waEaaaiBatf^-f * 
*»aE»a#iHa>wa»s<oflF* l^*s* 

waEitsiinHacf^-f ^-^«aE»a*i»^ 

c\> *a¥Jt5BRicij^T«fcHfflffi 

^iikaE»a*iJBssMsja»»««-at>j£<E 

fa L A t» SffiE^ ff aE»3UHJB € SjfcttftHtt 
tcEJBLfcS^ »aE»a#j 
stiSyt [ ^ I tc#a^^^T^S:^•r^ > ^^ w 
a5tJ0<»aE«»a*iffl«csi]ia-r5Bir(w»asEa 
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a^iBfa^^cofiiicoisfflJB^wa^-gBSK 

(1-OlogE) i'RiStLT!), Wa 
ESJlAIJBSatfSaESA^IIBoWaiBK^ir 

-tZZtlzJiV, ¥Stttt-fcoflfaE»?l#IJB 

M>-f ^-^«aE»A#jjafcoffaffie»at^ 

*fb«»3SKffl-5-4: «aE»?L 

«(wifi^<aiatwffiia3FnT^s«'&tifri, »a 

t^-f ^^»a4:^«-jtt«S*fbrSfc4t)(Z, # 
aE»*L#J«t ^-f ^x»aE*?l*J«coffl*c 

« K fi* i£ *n v-f n ^ fig ^ -§ & g t± * 
K # 4" »aSE& wasRo^atA* 

^ 4 *g tc ti -fitffl ^g*0 4 fie ffl £ 3 £ 

lEfiffil:: Ra-r Ki: $j8BL fc#a¥KBs8K 
« *> S «J £ iSfiE-T £ T- * h . 
*a¥J«*MU LtfLtf*a«i--y hO> 

isrEiR^ns. «<>-iR»4-*a¥W»3R^ 

ti, 3-o<7>a«L^J6a«A-'V h ^S- 

sK7(e;eE»-rswfc*<-c*, ^Lrfisawflt 
aasaa»ii»siefi!c-rsw t^t^^a 

y>fbaft#IJB«^4 < <b {> l oiSLTf 

So -rnc^^, tfe^ i^ax a^aEKjea 
Bi-'nii, *n^n«a, ao* 
■>r>e3(EH»s*«-rs^icH!ffl5ns. a 
-^agi^^ti^a^- v t \zw&it L&>z> 

X-ZZo a3lfH««««!l«S¥KSfjR^WA-r 
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-f © «fc o iz^iS 3 ft*: if i:: l & c 1 1< 

2937086^i<«tt-r s jt 9 \z is ft @ {$CD 
newt i o<o?UR]ffl 

W (iffi«2oXUt3oa>) fir// 20 

fbffltai-?sst»'iafiXfri*e3es*a*iHw^'t 

L^^co^, :«Sg«r^, Sir 
hJt¥tEtttS-?a*JffitcflJiS-*--Sltffe3t 

fc*S«"C*So X^ B7^^; hJtTtfitftJUM 
JB«cSiJjB-r4*63ta>Jt*d*** < 1;*a>MU 
3l*IB £ S jbttAttRStc J: 0 iE < 4 S ■* -5 K PI 

fl2BLfc/w4&rt>*^ mx-ix* **fefitf*fe 55 

^P3*y^ + - (Gorokhovskii) J: 9 Bfl 
* 3 ft fc Spectral Studies of the 
Photographic Process* Focal Press» — jl — 
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3-?, 2IlH«27aS(D 6affl<7>oJig>i:gf8 
h ;uc7> -7 -f ^ * gjs# ( - iggt l t z s T * 7 
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(B) A' = (Bw«-Rw«)-(Bm-Rh) 

-wT\ Bw,tti, ^ 7 V f- >98 7 -f ;u ^ — 
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0>fb*tt*a>?M8&ttaa^MU &XStt£9 

¥«tttt-;F'*ar>fb5UWs iaxwt**ija± 



ns^r-ti^A** k^. < gf^,: > 

>fba<offl«a<» < i-*!3seor, mumm® 
wwta< pjafb-r s. 

s *: «> k Ttg^ta ^ €Mtr^ t 

^J:Sffi{bco«^fr±, ^?I^o i FK^^ay>{b 
?n^w±^-^^ ^tsyc^ay^^fbsue^ 

c^^x^n^o ^Noy>fbffleoJ[B(»^0!Of»Sj 

wnfc'm '<zm$m&^t o ti«te¥^ ^ *> ^ r 
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fb^«!8Lfc?L)WA(0.22*;u) £ P BrI.7* 80 

icicteiesb-hc *lt* ?l#ja± 
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**»p46.5»Pu^c^fci9 % »ua5n^i3Kia caa^ 

•b»9*T(C4«) tCi!^T;jU*fco *fi£LfcT 
tEttAgBrlttflti, lO^m^^^fe^Otii, 
^0 Q.25tim<T>¥£)m X, 12: lcO^i^T^^^Mt 

"9*§1-a#SLJ«)T^fc. 

?L^IBt± N LOng/mole AgCOf-^fi^®^ h 'J 
^AH^c^twJ: <9 74 # C^T40»Bafb^«lffiL, 
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-e L Tx 250m?/mole AgO T > t Fn-5, 
5'-i;;cc-9-xf;u-3, 3'-fX (3- 

?L#iC 

*K^At K-7'L^ 5 FtS«AsBriP t 9glS^(Si 
A*ICSSl#IB4:P]tt^LrM«Lfc. fcfc" 
0.05*^96 O>i;u<pcoffl0>*;Mc*f L 

r) r-ft<b/7 K-^A«gs;jDL^ 0 

JWHSUW 

ffir3a«05l*lco*tfiflt LT, *S1?i¥m39235l3 
^KjaffiS tiX^Z t><nhffl&<0* 1.8/imC0ilS 
S#-rs*»«krtffliB«Aai*AaBrA«SCeffl 

i . 2 5 /i 771 ay m. a * <r -r 6 3 r - ?l *j * h k l , 

■r L X\ _0.4a g/mole AgCD f-^fflSffl ± h 
£yKft]^<h0.6ray/mole AgCD r h 7 ? p a£® 

fbU *rLT, 0.35m?/mole Ag<"Of-3f«fii*- h 

OTWRa^L*!*-^ lOOny/moIe AgCDT>t K a - 
5, 5'-^no-9-xf^-3, 3' - f X 
(3-;uu*7*-7-^) f-r^^^^T->t Ka 

5L#JE 

¥tE«aL-?AgBrIrtSB»««iaA«l 

Lfc. wC7)?L^|^ % 2.5my/mole Ag<D f- H"^® 
± b l ) V ^RAfQPJ)t3JSmg/mo\e AgCDx h y 
9vu±mt V 0 AtC J: ^80 # CtZT10^fb^ 
IfiLfc. tLti^l:, 0.067*^O){b^i«S5L 
AiTL^Itw, ^^vu^x-v h&Au&KJ: 9^fb&£ 
fctJBtfL *!>*:• i§ttl^ftftffl0.133*^sa:S6-ti- 
LAOI'^^v 16.6fl-|ffl(Cfefc9pBr2.4 % 80*CtCi> 
ot, 5.0M AgNO»^?ffiar/5.0MONaBngffi 

**n-t-n;jD^-fco fc^tEttAgBrK^ 

0.10*;u% I) ISAM, 1.5tfift0>¥^tt*Kfik 
0.14iim^¥^if, a 0*10.7 : 1 cD^tfejr x^ 

^hit^^Lr^o, tit, ^nrwuKtt-? 
suwf 
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¥«ttt£-?AgBrinSB»«iefi£?L*l 

rfb*i«»Lfc. fb**sictt&, atomic l 

5 JBj£Lfc 0 ffi£^or>Oig<^5.0MigfRSx - 
^Sft&Kfc^T, pBr2.4, 80"Ct;:-C, 11.15tPb1;z 
^CD^ay><bigti90^;u%<^ 
{b^tlO^^^Oa^fb^^^-oTt-^Co 
0.045* JK-0iIflD0>AgBrI¥J!)D^>i:o SSI 

i0 ^ 4 >x;u^[^|$tr^2(^*>^;u$ct^-tr Lit)-=> 0 
Ai/i I, ^ay>ib««80*;u9g^«{b«94:20% 
^3^fb«9^^J:^^l-oo fs]«tcL-c^3o 
^x;u£^ 2CD^x;ucD±t;:ft3Stf L£)o 0 fcri 
U ^ay>fbig;i70*;u%co^fb^i:30*^% 

75 CD3?{b#>£^frJ: ? (3 -Too ^fltLfc^tSix 
AgBrI(l3.3*;u% I ) ISHfri, l^mOfl^e 
^IIn 0.l4ymCOTi^Jf 5, aa"l0.7 : l co¥ 

^rx^? hitswu ^ a yaffle 

2a fc 0 "~ " 

#J lA 

fe^ftfch (RDR) fb^Sffiffl-f S£feilf»<E 
25 ?rta»**JK"A#l^^t>%A#JB^ *filfSS 

JO (HR) ««»Lfc. &^Eti 

Ca^/mole Ag) <h L/c„ x # i"<> 1* — , gfc 
Jg/£^ORDRcoiE^^t«iiti^]co^c7) rptfffij 

J&16 : t — ✓ < — 3— h : x*-t"<>i? + — \fl 
35 (0.11), t* ?f> (0.81 X fx (f-;uz;u 
^^;u^if-;u) x — f iHjEfbSk ^r-t'v^var 
1% 

®15 : »&ffi£fS'*ny>fb«;s : A»Hi A flu(*l2 

4{? ^ 0 ^°y><ttl (1.34Ag), KBrjKxfilV 
(13.01 &&f£M VI C 0.411 x*i"<>s;-i* 
-VD C40001 > (1.34) 

J® 14 : spPolffl : -ft^bf- * > (0.27), if7f> 
(0.65) 
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S13 : m&&mWL&® : RDR I (0.65), -tf 7 
(0.86) 

H12 : : */fS!*fLa?L*I (0.1 lAg), x 

^i^o^-f-VIII (1.1), -tf7^> (1.3) 
All : WfiKEtt^oywtffl/B : SUWMtAEf* 

tt-F».«a*JDi:|3Jttr*S^x J$fe*iSLT 
^ny>ftSB (1.34Ag), &/giK;#jV 

(17.0), &JB/£#IVI C0.87X 

-W C4000X t'7f> (134) 
B10:*MI»: "«ftf-^> (0.32), t'7f> 

(0.65) 

«9 : ^-t'v^ftJRttttB: RDRn (0.43), -tf 
(0.86) 

IS 8 : <Pia« : *#JH£fb«?UW (0.05AgX * 
*1"<vi*1*-1ffl (1.1), -tf7f-> (1.2) 

JS 7 : 5fcfe£EfiB'Noy>fbSlJB : ¥L #1 B 
(1.34Ag), ajUflcfflV (2.0), + J** 
-VH (4000), if^T 4 -^ (1.34) 

B e : -e-7f-> (0.43) 

0 5 : *HJ« : -»fb* * > (0.81), t'7f> 

(0.65) • " - ■■ - • 

JS4 : : ^T>fe;^l&ttS^ : RDRIH (0.43), if 
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1, 4 - > 9 ct^^+f- > is * 9 j — ;u 3.0?/^ 

\9l.09/£ 

(S2 : ^ >^Jg : &0)2flcO;K>J -?-o> \ : 

'J n_- t'— 'J f>7a 'j K 
-o-T? (SfiitU: 79: 7)( 7 f 

i^&tf I #>£«,) j^utf+S/.x*^? ? h 
70 >£, g6t yf*^i^x^<h(7)SSit^l5 : 85 

-7* — ;k?)#2ETT\ t-^7t7- h - 
ffi7Kvu-f >®n,-K 'J T-SJHfb-rS ' tic J: 
9£J5fctfl«>S (*IB4SflF»4229516^*B) 0 
75 :0)Itt5b(:a*iH (competor) Ut 
0.22 9/m<D t -yf;ut KD + />*; 7 t 

r- ha^WJHaFtlfclfitfjWi: LT0.il 5* / 77i 
^)5-(2-y7;xf;i,f,t)- j - 7 ^, u 

20 J® 1 : SMr : *y ( n -7* jut 9 'J u- h-u 



7t^> (0.65) 
KB 3 : ^Figo/HB : 77 - * > (1.9), RDR IV 
(0.02), ^*i»-<>^-t*-Vfl (0.03X -e7f 
> (1.2) 

2 : E»H : "ffiftf- 9 > (2Z0), if 7 i~ > 
(3.4) 

JfiSF 1 : gUJ® : MS^IX (4.8), t' 7 f> (2.3) 

j® fri -# ^o> mff \z mm * * v x * y- & ± 

KLTlHSBlfc. /:/iL, » 7 K*i?L*|D * U 
?As/m a TfiM?Lfc« 

fc. 

*fflft*V^A 46.89 /£ 
4->?-;u-4-t Ko + '>^f^- 1-p-h 

ijyu-3-tf7-/y K> 15.09/ £ 

5 - >?*;u-c> •/ h ij r »/_ ;u 5.0?/^ 

> •^-yu-tr.rua — X 46.0? 

•Jliffc* ^ A 10.09 /£ 

B-f (Tamol SN©) 6.4 

iiliffltfi!* V *A (tayJO 3.0^/^ 



- 7 ? 'J CfiSUt30 : 70), 140meqffi>77i J 

KSf*Ti/ioo#w, ^f7/f-^$aLr 

SOOOKcofiRB^ (I3fe,<7>7,-^ffe) tc^yfe 
L, *LT®IW3ttfcffiffi (16*C3lti22-C) (efe 

1 B*iyu 9 fiu*ffflco», ^ v- -j ymmom&ia 

35 mmmttio ^fiJftfifflfi (Dmin) fflli^ffl 
*H£S (Dmax) f@$, ±E<0 J: 9 ^ L r»fcS5 
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?t#|0) Dmax/Dain Dmax/Dnin 
*-f 7 (22'C) (16°C) 



ft#l<0 Dmax/Daun Dmax/Dmin 

H7' («f) (7«fflgfc) ADmax 



ADmax 

AiS{*&-7- 1.73/0.22 0.99/0.21 -0. 74 
ta(*frHH) (-43%) 

sptEtfctfc^ i. 98/0. 36 1. 37/0. 29 -0. 61 
(BI(fH) (-31%) 

W IB 

3F ft te Dmax £ ^ "£* 0 

- h W*ftffifEtt^Nar XtSRH 7 OiBtw^flj L 
*:)• K&tf*'<-S/- Mi(MlA<£;fr'<— ^ 

n^nifiSSiac^tt^*] (competor) £0.043 



* ft a ffi 



Dmax/Dmin 
(22*C) 



Dmax/Dmin 
(16'C) 



ADmax 



AffifttS-P 1.66/0.18 0.54/0. 18 -1.12 
(DKttJH) (-68%) 

s F«tttljZ-r 1.80/0.24 1.14/0.21 -0.66 

(-37%) 

W 2 

ClcTDWi, CTlAT*CCffiL/ccoi:(^L;^fei@ffi 
5AEtt&-m#IDi:it^T\ A4f 1-SrtBT«tt 

1.4/i77i^a*1.8xi7aCOAtfiJi*?L^i^^iOA:o K 

*fflLfc5ltt*i56fi«lAi:ra«i: L/i. 
U JUStiUS (^22-C) (7)^T-?T^/c<, KtKSc 

u i aw'£&\zttfaLLtemzmmLteo 

BKlfc^TffiSKDmaxtDffiTS*L fc. Dmin 



Affi»t£-F 1.62/0.21 1.17/0.16 -0.45 
U»1.4/in> (-28%) 

5 A®#&P 1.50/0.20 1.07/0.17 -0.43 
(D)1.8mid (-28%) 

VKttfit? 1.70/0.28 1.50/0.21 -0.20 

(-12%) 

3 

?URJB£^<*>£ 0 McoSUgKMU IWKKSlLfcW 

/wo M£*E!&Kt;U Dmaxcfc »90.3(S^ai2tc 

0.20logE/i^Ssa!i]Er-*»}^ ^L^ 0.37IogEO 

a#i (D=0.7) (0=0.7) _ _A_ 

195 



B(Cd n K 
- 7 * 
L) 



272 



77 



292 



66 



237 



35 C(Cd 0 K 

> 37 

(n) xti^^t^A (in) oc^-rn^r- 

W 4 

o*^Bffi3&<issaiBuiai^or«jaD-r 
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&#]E&G c Fti. *tt***ll25»g/mole AgtO 
7>t Kd-5, 5', 6 » 6' - x h 7 ? 
It l'-S/xf-yu— 3, 3'-^ (3-;ou*7*?- 

•> h\ SO c 125niy/moie Ag<0 7>t Kd-5, 
5'-^^oa-3, 9-^xf-Ju-3'-(3-X 
^tyaf^) *;u;tfS/7 — > t Ka*i/ 

2.15 ? mi CM.52 ? *tf -7 > / nf M 
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* xK/T-h> (EdgertonX -tf-A* 
^ -tf > (GermeshausenX R 1/ <f l ) ;u 
(Grier) ffifffl-±T\ il&Sg ^^1/7 h £ i§ L 
Tx +-t/>777'>^.tzlO-WS7tL, H 

7 5 KifM- 7x- ;u t K 7 y > t Kn?a 
'J K2.1 P/gRVS -jtf-jwo*/ h M 7'/- 

^a2?/^s*ff-r*N-^f-yu- p -7 s v 



?L #1 




Omax 


(Dmax^: 90.30f£c>) 


(D=0.7) 


(0=0.7) 




E 




oTsi 


253 


** 


** 


** 


E 


+ 


1.64 


314 


. 277 


155 


122 


F 




1.22 


311 


286 


* 


>286 


F 


• + 


1.02 


331 


326 


* 


>326 



** :^||*ffTm iSKfflfflW^ tt giBgffl g £ WSL fcO. 7tc_ 



Al F itis ttftl" AgBrr x L ?L#I E K 

ttf&to'otlZ. #3fc«»Lfcfl.flJF«U 0.70CD 
Bffilcfc^r3.261ogE*fil:J: 9** 4'E4£/HE 

l-221ogE*ia«»»S*-r. X, Lfc ft 

w s 

5.5 v-f ? n >- h ^O^J^FtEtttt? HI!* 
0.12-7 -f 7a>- h^^^Tfittttt-fJS^x & 
0*46: 1^7^^^HtSSL, ±&l!*iE& J5 
^85%SL-ftSTtEtttt?Sl*->i«7^-<^ hit 

2.8^m<7)^i^e^iISaa : 0.08x/mC7)ipi^^-^ 



pBrl.3^ 70 # CCTiifln^*{tSaoctaS?TOfc o 

wcoa^i^x £i5?&/7a , &o : io.4?-e7?- 

fco SOng/moIe Ag<0 1 — (2 — 7* a t — ;u) — 
2->f-;u*y 'J-9Aya; K£$?pf *8 2 
^asKSiBjac-^L^fe. wtf>£flg£x l/10#PJk 
eooWSSOOX^^v/xr-^^StcSTfeLx tL 
20'Ctcr 3#fflk 0.259 /£ <D 5 ->xa^ 
>'/h 'J7-/-^*#t>-Metol© (N->fvu- 
p-7 5 y 7xy-;^^7X'f h)- t Kdt 

L1'J)<b> 1 - (2 -7* a t^-yu)- 



«fc»3pBrlA 80*CKTi±J8tfL AgBm7 CiKft^iBrjltL fc. 

-?Lff)S, 0.9nyNa 2 S 2 O J • 5HaO/mole m 6 

0.6a?KAuCl4/moie AgSffl^r, 80*C^T20» ?L^iG 

fM> ft ^ m ffi L fc 0 rL^ ' CO ?L - C0?L*iUMaternaghanC0^d^ 3*^4184878 
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7X^?htfc2.6: lT*ofc 0 10>?UMttl5O 
m?/mole Ag(DT >t h'a-5, 5' — ^^na — 
9-x?-;u-3, 3'-t*7, (3 -^ju^T^u) 5 

/wo 
5UWH 

4184878^^*] A<O i FJ^t£ : ?-li^0.76/im £ 20 

inr^5<o«cjt«LT, i.0ximr-*ofcc7)T*i$ 
*II«»oa:»XS A <d RStoetJSfiB $ 55°C K T 
»ffc«tttt?L*JG*JW!. «StS<oi:JtfflL/: 
?*H««9igL*:. »fcnfcft#IH<0¥i$tt-?8 
ti 0.69*1 mr-Ti^T MtMt2.7 : 1 "C*-3 25 

?L#I I 

?L#iJ . 

7X-<?hit8: I WififiSco^r^^^ hits 

2.1/imT% ¥^t£-?Jf0.24ArmT** ^ ^ofHjL 
^TX^? h J£ti8.75 : l"C*ofc a 10?L#| 25 
<7)mW^^K>, 1.5**/ Ag moIe<?> h 
^ A 5 tK titifaB.Zf2.25mg/Az moleOf h 7 ^ 
aa^ffi^7 'J «^A-C8(rCt?30»Wiaffi{t**a«L 
fc* raE*nWHF»4184878^qBai*a)?L«|A0.5 

*i a «c- « ^ -r s 3 r a jw± a ib&s.s * ^ £ y 
»r 0 iT*;jn^^;jD l ©sjco i3#rei ttpBrt* 1.7 

X\ H^coyj|OcorB l HipBr2.8T-*o^ 0 ?#^>n 35 



200 

(MR) K L fc 0 

JS10: 3 - h : x#-oc/-f-ua 

(0.1 IX (0.89), fx (f-;^^ 

*-,l,) > C±-e7f->fiSco0.88 
%) 

C 16000) Mt'7f > (1.34) 
IS 8 : *RflJB : -fc? 7f> 
JI7 : >T : RDRDI (0.37), 

^> (0.54) 
J® 6 : T-'&mm : *7-*r>, -e??-;/ 

□ — x 
J3f 4 :t'7f >® 

JS 3 : .^F-iSH^-jS. : — > , t'?f > 
IB 2 : SWB : -g$rtt^?> 



1 : 



in^IIR^^dS^IS 4$ 1^9&4i84878^ 

w m a? co 0j i a t c e ik & ft 1 w te o -c so. a l * 0 
dii«w<atefi < x^-^KiBfcn*.* 1/ 

100#cof^9Kl/25T-S&tf L^ 0 ?L#| I <k 

*iint>ra*(it2r|p|i:^Mxtr- ko?i#ic&c/ 

H J: 9¥i$tt0.9iogE(BP*>#j8fiJ) fc-^^St^ t* 

m 9 coa^cfffli- sa^r- ^sckw incite 
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£1 i£L 


rye 




Ag 
(g/m J ) 


«#JVI" 
Uy/Ag-^O 


16°C 

Dm* < /DmJ n 


22°C 

Dm» « /0ml n 


AD™.. 
(%)* 


C (*J!!fl) 

h (»m) 
J (*asw) 


1.34 
1.34 
1.34 
0.91 


4.8 
10.3 

0. 3 

1. 1 


1.59/0. 19 
1.98/0. 19 
1.62/0.27 
1.62/0.20 


1. 14/0. 20 
1.32/0. 20 
1.60/0.30 
1.51/0.20 


-0.45(39%) 
-0. 66(50%) 
-0.02 (1%) 
-0.11 (7%) 



* : 22-COD M .&j£<7)%£{fc 70*4 184878^ CO ?Ufl|Ktt& L TD„^ii^* T * 

(Drain) 4' <h> li fft co E glj tt pj,j- gg 

(discrimination) « fi*i:t4 i SKiSS SSftaicfeRttiiiiW (RDR) I -IV«Sff3E«B 

L/ -° #»I82e, 1979^ 7 £K 35182681*?, 5^329—31 




(•^-n-7'fA7}'l/- H't'l^h'iJc) 
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104 



m >r> rdr 

OH 



,CON(Ci 8 H 3 7)2 




S0 2 CH 3 



SOi-NH N=N 





\J 



N0 2 



OH 



S0 2 N(iso-C 3 H 7 ) 2 



IV RDR 

OH - zHs 
CON-CHzCH-0 




C15H31 — n 



SOz-h^^-SOzNH N=N^^NO z 



OH 



CI 



V 



CH3CO-NHNH 



0 NHz 
o 




t-CsHu 



t-CsHu 



VI 



H-C-NHNH^ VnH-C-NHCH 3 
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105 



106 



vn 



K + ~0 3 S 




OH 



OH 



5 



*fbaaa f ft3'Wbaji#jti* v-f^^wftjttc. 

LTv 5500T<^fi3t<OZ # i:**J»3fe^S3ttLfc» 



s-CizHzs 




OH 



OH 



i0 



m&**£im^ £ixmzmm&fcmi%z ^ aafiisa^ts:*:^^ feasance 
Btinrzzt&xzz&M* wCo^q^coHfjie^n /salts 6K^r#ju:fflffl-r*w ta<-c£* s^ic 

edia?n/wiK^^ THiwaeia?n^a*iiB<7)»iji HBQOinw&Kfljj 

tifi^A#|B*«ci>^nfci8^^ BMa^H^Kfc SL> » 2 BltiSjfeiiitWIftwBcafl SUMS* & 
J1-a>{»l*r#JiyiBffiLfc«^ iSTx^MtV 35 U »2BttU Hi?L#I£, 3 5 ML 

tSKtt^ftfbaxvfta^fbaa*!^ *n^a< WT^fetaaas, 7ti7fcBi£, ^LX9a»*asE 



")A^d V K) (ttiJtWSO : 40 : 10) 
(el ^ to&WnW&RtfW* 
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Fig. 1 




A B C 

H 1 H 



Fig. 2 
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